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AB The invention relates to an energy efficient process for the distillative 

working-up of aqueous amine solns. that occur in the catalytic 

hydrogenation of nltroaroat. compds. In this process, 

the amine is freed from water and also the water is obtained free from 
amine and low-boiling compds. and the concentrated low-boiling compds. are 
obtained. 
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Palladium complex of poly ( 4 -vinylpyridine -co- acrylic 
acid) for homogeneous hydrogenation of aromatic nitro 
compounds 

Xi, Xianglii Liu, Yingliang* Shi, Jun; Cao, Shaokui 
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poly (4-vinylpyridine-co-acrylic acid) (PVPA) , with different 
composition were synthesized, and their palladium complexes were prepared 
The 

catalytic properties of the palladium complex for the 

hydrogenation of aromatic nitro compds. were investigated. The palladium 
complex of PVPA can form a homogeneous system in ethanol. The optimum 
catalytic activity for hydrogenation of nitrobenzene was obtained 
when the molar content of 4 -vinylpyridine (VPy) units in PVPA was 57.5% 
and Vpy/Pd molar ratio was 6. The presence of 0.1 mol/L KOH can promote 
the catalytic activity to a great extent. In most cases, the 
hydrogenation of aromatic nitro compds. yields the corresponding aniline 
compds. almost quant. The catalyst shows especially good activity for the 
hydrogenation of nitrophenols and nitroani soles. The catalytic 
stability was also examined 
REFERENCE COUNT: 12 THERE ARE 12 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L4 ANSWER 3 OF 20 CAPLUS COPYRIGHT 2006 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR(S) : 

PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE: 

FAMILY ACC. NUM. COUNTS 
PATENT INFORMATION: 



1999:808693 .CAPLUS 
132:37259 

Improved process for hydrogenation of dinitrotoluene 
to toluenedi amine by monolith catalyst containing 
nickel and palladium 

Machado, Reinaldo Mario* Parrillo, David Joseph* 

Boehme, Richard Peter; Broekhuis, Robert Roger 

Air Products and Chemicals, Inc., USA 

U.S., 10 pp. 

CO DEN: USXXAM 

Patent 

English 



PATENT NO. 




KIND 


DATE 


APPLICATION NO. 


US 


6005143 




A 


19991221 


US 1998-130936 


KR 


2000017021 




A 


20000325 


KR 1999-31780 


EP 


978505 




A2 


20000209 


EP 1999-115409 


EP 


978505 




A3 


20001102 




EP 


978505 




Bl 


20030416 






R: AT, BE, 


CH, 


DE, DK, 


, ES, FR, G 


B, GR, IT, LI,.LU, 




IE, SI, 


LT, 


LV, FI, 


, RO 




BR 


9903380 




A 


20001017 


BR 1999-3380 


CN 


1245163 




A 


20000223 


CN 1999-117513 


JP 


2000080061 




A2 


20000321 


JP 1999-223566 



PRIORITY APPLN. INFO. : 



US 1998-130936 



19980B07 
19990803 
19990804 



NL, SE, MC, PT, 

19990804 
19990806 
19990806 
A 19980807 



This invention relates to an improvement in a process for hydrogenating a 
nitroaroa. composition namely dinitrotoluene by contacting the 
dinitrotoluene with hydrogen in a reactor employing a monolith catalyst 
system. Broadly the improvement resides in the continuous, essentially 
solventless, adiabatic hydxeganation of dinitrotoluene to 
toluenediamine in a plug flow reactor system incorporating the monolith 
catalyst. The process generally comprises the steps* introducing a 
feedstock comprised of dinitrotoluene and reaction product components 
continuously into the reactor and said feedstock having <30 weight! of a 
solvent, carrying out the hydrogenation of dinitrotoluene to 
toluenediamine under adiabatic conditions* and, continuously removing 
hydrogenated reaction product from the reactor. The concentration of 
dinitrotoluene in the feedstock to the reactor inlet ranges from 0.2 to 3 
weight!. The inlet temperature to the reactor is from 100' to 140". 
The monolith catalyst has the catalytic metals nickel and 
palladium incorporated. Thus, hydrogenation of dinitrotoluene 
to toluenediamine by the above procedure in a cylindrical monolith reactor 
(approx. 5 m high and 0.5 m in diameter with a com. 400 CPI cordierite 
monolith supporting square shaped cells with 101 alumina washcoat and a 
catalyst metal loading of 10! nickel and 1! palladium based on the 
washcoat) at inlet feed rate 2.00 mol/m3/s, temperature 110*, inlet 
dinitrotoluene concentration 142 mol/m3, total pressure 1600 kPa, residence 

time 

71 s, catalyst activity 0.3/s, and exit temperature 159 gave exit 
dinitrotoluene 

concentration 2 ppm, dinitrotoluene conversion 100!, final dinitrotoluene 

yield 

to toluenediamine 97.4!, and byproduct 2.6 weight!, compared to 0, 100!, 
. 93.7!, and 16.3 weight!, resp., for the same process using inlet 

dinitrotoluene concentration 237 mol/m3, residence time 119 s, and exit 
temperature 
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AB Aromatic amino compds. containing directly on the aryl ring or in a side 
chain 

21 entities that may also undergo hydrogenation, e.g., C 
multiple bonds or nitrile, imino or carbonyl groups, are prepared by 
catalytic hydrogenatlon of the corresponding 
nitroaroa. compds. in the presence of P-modified noble metal 
catalysts. The use of modified noble metal catalysts for 
hydrogenatlon of nitroaroa. compds. is also claimed. V 
compds. used as cocatalysts suppress formation of hydroxylamines. Thus, 
2-(2-chloro-5-aminobenzyloxy)-2-methylpropionic acid allyl ester was 
prepared in 981 yield by hydrogenatlon of its 5-nitrobenzyloxy- 
precursor in the presence of hypophosphorous acid-modified Pt/C catalyst 
and active C impregnated with NH4V03 as cocatalyst (prepn given). 
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CORPORATE SOURCE: Dalian Institute of Chemical Physics, Chinese Academy 

of Sciences, P.O. Box 110, Dalian, 116023, Peop. Rep. 
China 

SOURCE: Journal of Molecular Catalysis A: Chemical (1997), 

120(1-3), 247-255 

CODEN: JMCCF2; ISSN: 1381-1169 
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AB Polymer- anchored monometallic palladium catalyst PVP-PdCl2 {PVP - 
po ly (N- vinyl- 2 -pyrr olid one ) ] exhibits very high activity for the 
hydrogenatlon of p-chloronitrobenzene (CNB) to aniline (AN) in the 
presence of base at 65 "C and atmospheric pressure. In this case, the 
substrate is rapidly hydrodechlorinated to nitrobenzene (NB) which is then 
reduced to AN. Using the polymer-anchored bimetallic palladium-ruthenium 
catalyst, PVP-PdC12-RuC13, and in the presence of 1.0 moll of sodium 
acetate, a strong synergic effect gives rise to a remarkable increase of 
the selectivity for p-chloroaniline (CAN) and the maximum selectivity of CAN 
is up to 94%. For the hydrogenatlon of the non- halo-substituted 
nitroaroa*. to the corresponding aromatic amines, the 

monometallic PVP-PdC12 catalyst only shows mild or poor activity, but the 
colloidal polymer-anchored bimetallic palladium-platinum catalyst, 
PVP-Pd-l/4Pt, exhibits very high activity and selectivity. 
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AB Anilines RR1C6H3NH2 (R - H, Me, Et, amino; Rl - H, Me, Et) are produced by 
hydrogenation of nitroaroa. compds. R1R2C6H3N02 (Rl as 

above; R2 - N02,' H, Me, Et) with H in the gas phase using Pd on graphite 
or graphitized coke as catalyst support. Thus, PhNH2 was produced with 
selectivity 99.49% by passing PhN02 and H (81:1 H/PhN02 mol. ratio) 
through a tubular reactor packed with granular graphite -supported catalyst 
containing 2% Pd and operating under adiabatic conditions with inlet 
temperature 
201*. 
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AB Anilines RR1C6H3NH2 (R - H, Me, Et, amino; Rl - H, Me, Et) are produced by 
hydrogenatlon 0 f nitroaroo. compds. R1R2C6H3N02 (R2 - 

N02, H, Me, Et; Rl as above) with H in the gas phase using Fd and Pb on 
graphite or graphitized coke as catalyst support.. Thus, PhNH2 was 
produced with selectivity >99.85% by passing H/PhN02 mixture (80:1 H/PhN02 
mol. ratio) through a tubular reactor packed with granular 

graphite-supported catalyst containing 2t Pd and 0.5% Pb and operating under 
adiabatic conditions with inlet temperature 202*. 
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AB The catalytic behaviors of poly-N-vinyl-2-pyrrolidone 

(PVP) -supported palladium monometallic catalyst Pd/PVP and palladium-based 
bimetallic catalysts (l-m)Pd-mM/PVP in the hydrogenation of 
nitroaroas. were studied. The catalyst Pd/PVP shows high 
catalytic activity and selectivity for the formation of aromatic 
amines in the hydrogenation of nitrobenzene, 

m-di nitrobenzene etc., but the catalyst shows low activity even no 
reactivity for other aroms., for example, the hydrogenation of 
p-nitrobenzoic acid. Among the second metal compds. added, 
hexachlorophlatinic acid is the best one. The effects of the preparative 
methods, the molar ratio of palladium to platinum, the solvent used and 
the amount of base on the hydrogenation of nitrobenzene catalyzed 
by the palladium-platinum bimetallic catalysts were investigated. 
Catalyst 0.80 Pd-0.20 Pt/PVP exhibits the highest catalytic 
activity in the hydroganatlon of nitrobenzene among a series of 
bimetallic catalyst prepared in ale. -water solution with alternative molar 
ratios of Pd to Pt. These two metals exhibit obvious synergic effect and 
the TOFmax of the catalyst can amount to 190 min-1. The catalyst also show 
high catalytic activity and selectivity for the formation of 
aminos in the hydroganatlon of other nltroaroas 

e.g. the TOFmax can be up to 216 rain-1 in the hydroganatlon 
of m-nitrobenzoic acid. 
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Small (Pd5-7) clusters strongly immobilized by polymeric matrixes are 
obtained during reduction of palladium-containing anionites by mol. 
hydrogen or 

sodium borohydride. The catalytlo properties of the systems 

obtained are examined both in the hydroganatlon reactions of 

unsatd. compds. (primarily of the nltroarom. series) and in the 

hydroganatlon ami rati on of aldehydes by amines or nitro 

compds. under mild conditions (1 atm of H2, 20-50*C, organic 

solvents) . Palladium- containing anionites proved to be more selective and 

stable than Pd/C, especially in the case of complex substrates. The yield 

of 

the desired amine reached 98-991. The effect of a polymeric matrix on the 

rates and, in some cases, on the routes of catalytic reactions 

is revealed and discussed. The kinetics of hydroganatlon and 

hydroami nation on palladium-containing anionites is investigated, and their 

mechanisms are proposed. 
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AB Fluorinated aromatic nitro compds. were hydrogenated in the liquid phase in 

presence of catalysts selected from Ni, Co, and noble metals and their 
compds. and RlSOnR2 [Rl, R2 - H, alkyl, hydroxyalkyl, carboxyalkyl, Ph, 
alkylcarbonyl; R1R2 - CH:CHCH:CH, (CH2)4, (CH2)5, CH2CH2XCH2CH2 ; X - O, S; 
n - 0, 1]. Thus, 5-f luoro-2-nitrobenzoic acid was hydrogenated in aqueous 
NaOH (pH 10) in an autoclave at 50-60* and 80 bar H in the presence 
of Pt/C and 0.61 bis (2-hydroxyethyl) sulfide to give >99% pure 
5-f luoroanthranilic acid product containing 0.002% def luorinated material. 



Page 7 



saeed 



10500862 3/20/06 



L4 ANSWER 11 OF 20 CAPLUS COPYRIGHT 2006 ACS on STN 
ACCESSION NUMBER: 1989:616279 CAPLUS 

DOCUMENT NUMBER: 111:216279 

TITLE: Studies on hydrogenation with nickel catalysts. VI. 

Catalytic properties of colloidal nickel for 
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AB Colloidal Ni was easily prepared by reaction of NiBr2 with Zn powder. It 
was an active catalyst for hydrogenation of aromatic nitro compds. and of 
halobenzenes. Aromatic nitro compds. were hydrogenated to give the 
corresponding amine* in high yields in the presence of the 
colloidal Ni under 1 atm Hz. p-Bromonitrobenzene was hydrogenated 
successively to afford aniline via p-broaoaniline. p-Bromoaniline and 
p-chloroaniline were reduced to aniline in good yields. It was suggested 
that the amino moiety assisted the adsorption of the substrate on the 
surface of the metal and that it acted as an acceptor of hydrogen halide. 
The hydrogenation of halobenzenes gave benzene in the presence of aniline. 
The reactivity of halobenzenes was in the order » I>Br>Cl. 
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Industrial fc Engineering Chemistry Research (1988), 
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Journal 
English 

Pt-C significantly more selective catalyst than Pd-C for convention of 
PhN02 to PhNHNHPh. Addition of DMSO improved the selectivity, although the 
rates of various reactions were considerably reduced. The 
hydrogenation of a few substituted nltroaroau. was also 

investigated. The presence of electron-releasing substituents reduced the 
selectivity to hydrazobenzene. Complete hydrogenation to aromatic 
amines was the only side reaction. 
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of 



Aromatic nitro compds. are reduced to the corresponding amine* with 
H in the presence of a catalyst containing Co and/or Ni and il 
difficultly reducible metal oxide with decreased phenylcyclohexylamine (I) 
byproduct formation. The Co and/or Ni comprise 80-98% of the total number 



atoms in the catalyst excluding O and C. A catalyst, consisting of 
93.1:3.7:3.1:0.1 (weight% ratio) NiO-A1203-Ce02-Na2O (prepared by 
precipitation of the 

metal nitrates with Na2C03 followed by calcination at 350* for 4 h 
and ignition at 900'), was reduced at 450* and used for 

reduction of PhN02, resulting in 3.9 g/h PhNH2/g catalyst and <0.1 g/h I/g 
catalyst, compared with 4.4 and 11.9 for a standard (probably 
Ni/kieselguhr) catalyst. 
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A reactor for the continuous preparation of aromatic amines by 
liquid-phase catalytio hydrogenation of 
nitroarom. compds. has a combination of loop and tubular 
characteristics, whereby the catalyst bed has il electrode on the 
nltroaroo. feed side allowing the regulation of the feed rate, 
thus avoiding damage to the catalyst and increasing its lifetime. The 
reactor is operated at pressures £3 MPa. Thus, 300 g/h of a 10% 
2-02NC6H4NH2 solution was hydrogenated at 70*/0.1 MPa over 700 g 
Si02- supported Ni catalyst at linear H feed rate 1 cm/s, yielding a 
o-C6H4(NH2)2 product concentration of 8%, at a control potential. of +100 mV. 
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Continuous catalytic liquid-phase hydroganation, especially 
strongly exothermic, (e.g. hydroganatlon of nitroarom. 
compds. to aiainaa), is carried out quasi-kinetically in tube 
reactors with heating and cooling mantles in which the 3-phase reactants 
(gas-solid-liquid) are mined by pulsation at frequency <30,000/min 
(preferably 30-3000/min) with variable amplitude. Addnl. static mining 
elements can be placed along all or part of the length of the reactor. 
Thus, 4-nitrotoluene was hydrogenated at 100* /3 MPa, and frequency 
(at 5 mm amplitude) 300/min in MeOH over a supported Ni catalyst in a 1-L 
tube reactor to give 961 4-toluidine. 
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Solubility of Pd from heterogeneous catalysts during hydroge nation is a 
problem, particularly when nitro-aroms. are reduced to aromatic 
amlnas. Aqueous NH3-NH4C1 with Pd/C catalysts was chosen as a model 
system. Pd was leached from the support with both reduced (metallic Pd) 
and unreduced (PdO) catalysts. The Pd becomes insol. if it is converted 
to PdH2 with either gaseous H2 or a compound which decomps. on the catalyst 
to given H. Pd is made insol. if the metal is maintained as a hydride 
during the catalytic reaction. This can only occur if the rate 
of H arrival at the metal surface is greater than the rate of consumption, 
i.e. the reaction is controlled by surface kinetics and not by a parameter 
of mass transport. This conclusion was tested by examining the effect of 
mass transport on Pd solubility during the hydrogenation of 2 , 4 - (02N) 2C6H3Me 
over Pd/C. 
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AB Nitroaromatics, e.g., PhN02, p- or o-02NC6H4Me, 2,6-, 2,5-, 2,4-, 

3,5- or 3,4-Me2C6H3N02 r p-02NC6H4NH2, p-ClC6H4N02, and p-02NC6H4 -COMe , 
were hydrogenated with at least 50% conversion and 80% amine selectivity 
over homogeneous Ru or Fe catalyst complexes, e.g., RuC12 (PPh3) 3, 
Fe(C0)3(PPh3)2, Fe(CO)3 (AsPh3) 2, Fe(CO)S, RuC12 (AsPh3) 3 and 
RuC12(AsEt3)3. Seventy-one examples were given. 
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LANGUAGE: English 

AB Polyfunctional heterogeneous catalysis is responsible for petroleum 

reforming of hydrocarbons, and the theory elucidated and developed by 
Weisz for these reactions is well established. These same concepts are 
used to devise a polyfunctional catalyst system for simultaneously steam 
reforming and hydroge nating nltroaroaatie compds. (e.g., 
nitrobenzene) to aromatic amlnas (e.g., aniline) in a fixed bed 
vapor phase catalytlo system. This avoids the large exotherms 
present in a straight hydrog-nation (the exotherm is still 
present but offset by the endotherm of the reforming reaction) and allows 
two heretofore sep. consecutive catalytic reaction processes to 
occur simultaneously in a single unit despite unfavorable equilibrium 
conditions for the steam reforming reaction. The complexities of the 
kinetics are examined 
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For diagram(s), see printed CA Issue. 

The process comprises: (a) reductive hydrogenation of a chloro-substituted 
aromatic nitro compound* (b) reductive alkylation of the primary amine 
obtained in (a) with H and a lower alkyl or aryl aldehyde, lower aliphatic 
or alkyl aryl ketone to obtain the corresponding chloro-substituted amine. 
Steps (a) and (b) were carried out in the presence of a sulfide of Pb, Pt, 
Rh, or Co. Thus, 10 g. p-BrC6H4N02, 240 ml. MeOH, and 1.4 g. PtS2-C (5%) 
were charged to a Magne-Dash autoclave, which was sealed, purged first 
with N, then with H, heated 1 hr. with agitation at 100-30V500-800 
psig. H, and then 6.5 hrs. at 130*. At this point the absorption 
of H stopped abruptly at .apprx.99% of the theoretical amount required for 
reduction The reaction mixture was filtered, the filtrate made alkaline 
with NaOH, 

concentrated, treated with C6H6, and the remaining MeOH removed by 
distillation to a 

liquid (pot) temperature of 205 '/atmospheric pressure to leave 99.51 
p-BrC6H4NH2, 

m. 58.5-61.5*. A mixture m.p. with an authentic sample gave no 
depression; neither PhNH2 nor any nitro compound was detected by gas-liquid 
chroraatog. in either the distillate or the residue. p-ClC6H4N02 (31.5 
g.), 158 g. Me2CO, and 2.5 g. Rh-C 51 under 50 psig. H2S and 1300 psig. H. 
was heated 4.4 hrs. with agitation at 180V1200-1400 psig., and the 
mixture worked up to give 100% p-ClC6H4NHPr-iso (I), b5 100*, m. 
8-9*, n32D 1.5470» HC1 salt m. 159.5-60.5* (C6H6) . 
Similarly obtained over PtS2 in 99.5% yield was 2, 5-C12C6H3NH2, m. 
48-9.5*. Results obtained from the reduction of halobenzenes over the 
above catalysts are given. I is useful as a post-emergence herbicide to 
kill narrow-leaf grasses in an area containing broad-leaf flora and 
narrow-leaf grasses. 
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A continuous 2-stage process for the catalytic reduction of 

aromatic nitro compds. to the corresponding amines is described. 

In the 1st stage, a com. nitroaromattc (containing polynitro 

compds.) is hydrogenated under mild temperature conditions (below about 

300*F.) to reduce the polynitro compds., and in the 2nd stage, 

higher temps, (up to 550 *F.) are used to complete the 

hydroganatiOD . The temperature should be low enough to prevent 

reduction of the aromatic nucleus. Mol. sulfide supported on charcoal is 

a satisfactory catalyst for reduction of the nitroxylenes. The process, 

described in detail (one diagram), is said to give over 99% conversion of 

nitro compds. to the corresponding amines with a maximum of safety 

and control. The xylidines improve the performance of aviation gasoline. 
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